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Introduction 
In recent years, increasing at tent ion has been paid t o  the interpretat ion 
of the e f fec t s  of f i sh ing  e f f o r t  upon the stock abundance of commercially 
valuable decapod crustacea. Simpson (1970) has emphasised the value of and 
urgent need for ,  precise information concerning the e f fec t s  of fishing e f f o r t  
onvlobster and crawfish stocks. 
By t h e i r  very nature,  lobs te rs  and crawfish do not lend themsolves 
par t i cu la r ly  well t o  conformity with established methods of catch and e f for t  
analyses a s  applied t o  f i s h  stocks. Therefore, whilst  t h i s  almost t rad i t iona l  
approach is  adiryLed f o r  lobs te r  and crawfish s tudies ,  it may well be tha t  
considerable a&5i~sL,ments i n  the methodology are  required i f  firmer estimations 
are  t o  be achie7;i.2 concerning the e f fec t s  of f ishing e f f o r t  upon these anirnds. 
A most impo:-:;l:l-! q2p in our knowledge is tha t  of the  mechanism of 
recruitment. WI L! .-.xi; re l i ab le  estimates of annual recruitment it i s  d i f f i cu l t  
t o  in te rpre t  i t s  e f fec t s  on abundance of good or  poor year c lasses .  Fully 
re l i ab le  methods of ageing lobs te rs  have not been perfected (see Table 9 ). 
I 
Recruitmcnt and Population 
- 
It is not posst31? a t  t h i s  stage t o  provide sa t i s fac tory  explanations of 
the means by whiz3 i:, :.;:F t e  stocks of lobs te rs  are  replenished. Gibson (1967) 
pointed t o  an L~I!LUX of sub-legal (under 83 mm carapace length) lobsters  
t o  a f ishery every ~ctober/~ovember,  during the period of investigation from 
1958 t o  1963. Presumably, the s t rength of these rec ru i t ing  lobs te rs  could 
be used a s  a means of determining the success of year c lasses ,  i f  exact 
information could be col lected annually from suf f ic ien t  boats, and a comparison 
made of t h e i r  numerical s t rength over a t  l e a s t  one decade. This would bo 
valuable information, but it would not answer the more important quest ions 
dealing with the or igin of r e c r u i t s  and the means by which they have joined 
par t i cu la r  individual stocks, during the period from l a r va l  l i f e  t o  adolescence. 
Observations made i n  the I r i s h  f i she r i e s  show t h a t  individual stocks of 
lobs te rs  can be so reduced in strength as  t o  become uneconomic t o  continued 
trapping. But t raps  a re  not highly e f f i c i en t  means of a t t rac t ing  lobstera and 
crawfish. Furthermore, they may not compete successfully with the natural  ' 
food available and thus an uneconomic y i e l d  from a par t i cu la r  area which follows 
sustained heavy f ishing,  does not mean t ha t  all the adul t  lobs te rs  o r  crawfish 
have been caught, nor is it known what proportion of the  stock remains. O n  
the other hand, these areas become repopulated i n  a r e l a t i ve l y  short time 
perhaps a year, ra re ly  more than two years,  by lega l  s ized lobsters .  The 
questions following t h i s  widespread and recurring phenomenon are  many and 
inoludo : - 
( i )  Is the t o t a l  numerical s t rength of individual lobs te r  stocks 
rnuch greater  than the  annual catch would suggest? 
(ii) How do t e r r i t o r y  conscious lobs te rs  recognise tha t  ground is 
unoccupied and what prompts them t o  d c e  the migrations 
needed t o  accomplish repopulation? 
How do such migrations agree with general tagging operations 
the r e s u l t s  from vhich show such marked lack of migration? 
( i i i )  Does g. gammalaus occupy a f a r  more varied type of substrate 
than those mclw reefs  which fishermen by t r ad i t i on  accept t o  be 
their habi ta t?  fi he work of Simpson 1961 and Dybern 1967, showq 
tha t  H. garnmams may occupy a greater  var ie ty  of substrate than 
might be expected). 
(iv) To what extent do unexploited stocks comprise the reservoir. of 
larval production, of which *he lam-ae, traaspor%e& By %ate2 hvement, 
replenish fished stbcks? K i l l  the exploitatioh of hi therto 
unfished stocks, upset tile stock recruitment mechanism? 
-3- 
. Catch per boat per season and per  month from 1951 to 1970 
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Table 3. Catch per  100 t r a p  lifts from 1958 t o x i 9 7 0  for 
certain gears only, 
a 
Catch a d  3ff o r t  
One of the objects of this l ea f le t  is to present such data as are 
available from I r i sh  records of catch and e f f o r t ,  Relevant material on 
changes in the size dist r ibut ion is given in the next section, 
h nay be the case elsewhere, there are mixed lobster/crawfish fisheries, 
separate l o b s t e r  fisheries, but few wholly cragfish fisheries in Irish coastal 
waters, There mas a specialised crawfish fishery o f f  Go. Kerry in the la te  
19508 and early 1960s, but it was discontinued. During the winter/spring of 
1970, 1971 a d  1972, a very small specialised crawfish fishery has beez 
pursued o f f  %he Bexford coast. Arwual censa of the type and number of fishing 
boats, together with the langth of the fishing season have allowed the data 
in Table 1 to be shorn in terms of catch per boat per season, and catch per  
boat per  month, in the case of separate lobster and lobster/crawfish fishsries 
from 1951 t o  l9?Q @able 1). 
It can be seen tha t  except f o r  1951, 1954, 1960, 1961 and 1965, the crztch 
per  boat per month was higher for c r a f t  fishing for lobsters only. T h i s  can 
be at t r ibuted t o  the extrzme variabil i ty of the crawfish catch, caused not by 
the abundance of crawfish, but by- the fact that  -t;h~re are s o  few boats 
engaged on crawfish fishing only. It seem l ike ly  that the crawfish fishery 
remains relatively underexploit ed, which is  also the conclusion of ESolloy (1970). 
The fluctuations in catch per boat per month f o r  lobs te r  fishing only, may, 
therefore, have more serious imqtlications, In Table I the mean of the lobs te r  
only, and lobster/crawfish catches, conpared w i t h  the t o t a l  landings o f  both 
species are shown in t h e  last two columns. Plotted against each other, these 
two sets of figures show a comela t ion  at the 55 level (r = 0.47) orhich is not 
sufficient t o  conf ixm linearity. The reasons f o r  t h i s  can only become known 
when suff ic ient  catch per unit e f fo r t  data have been collected. Catch per 
100 t r a p  lifts f o r  certain areas have been collected f o r  l o b s t e r  fishing in 
1958, 1959, 1960, 1964, 1965, 1968, 1969 and 1970. The@e are shorn in Table 2. 
Since they apply t o  selected parts of the coast only, they may not reflect the 
national position. These figures, even though they arise from selected 
observations, could be significant if the drop in catch per e f for t  which they 
indicate from 1964 t o  1970, is a masonzble index of abundance. 
It nould appear, therefore, that the high catch per  boat per season from 
1955 t o  1959, including years of good and bad fishing waather, is  related t o  
s tock  abundance over t h i s  period. From 1964 t o  date, the mean catch per boat 
per  season has bsen 954, and the variation from that aean f r o n  + 145 t o  - 63. 
This persis tent  fishing yield is the result of mre standardised fishing 
techniques and it suggests that l i t t l e  progress has been nade towards exploiting 
hi therto W i s h e d  stocks. Furthernore, the n s i  carapace s i z e  l i m i t  (53 m) 
was introduced duriiig this period, A l l  these data have been co l la ted  
&FigC 4 in which t h e  mean catch of lobsters/crawfish and lobsters  only per 
boat per nonth from 1951 - 1970 have been plot ted,  The graph suggests that 
the  period fron 1955 t o  1959 mss one of high stock abundance followed by a 
sharp f231 in yield during the early 1960s. The continued descent of the 
yield since 1966 is a l a ~ x g ,  especially as the 1969 season was one of tha 
longest (5.8 months) over the whole period. A recovery took place in 1970. 
All  the inform2tion so far suggests tha t  with a fen exceptions, the areas 
of coast fished remain unchanged from one year t o  the next. The najority o f  
fishermen seem t o  be content t o  t r a p  only those areas of coastal water where 
from past experience, lobs te rs  are known to be present. In a small nunber 
of areas fishernen explore new fishing grounds continually and are able t o  
rotate  thei r  f ishing grounds amually. It nay be significant that in these 
area8 the c&ch per boat per season is well above the national average. 
The earlier f ishing e f fo r t  data are approximate, due t o  lack of pxecise 
catch dztta. It is only durkg the last three years that it has baen possible 
t o  mke an arnual trap census, and t o  co l l e c t  as supplenentary infornation, 
de ta i l s  of catch per I00  t rap  hsxls from a relatively manall, though groning, 
'nuaber of boats. The deposition of cztch plotted against catch per effort  given 
in Fig. 1, is , therefore,  based only on the crude data associated with znnual 
number of boats X length of season in months, a d  the t s t a l  catch. Thus 
the points  shorn in Fig. 1 are scattered. Homsver, one or  two worthwhile 
observations may be postulated fron the date. Pgr exaaple, a nuxber of t3e 
points shov~ a tenclency t o  l i e  along the clessical shape of  a catch per e f f o r t  
distribution. But rnany l i e  well outside that c u r r e  and even i f  t he i r  pos i t ion  
has been grossly exaggerzted by the crudity of the basic da,ta, nevertheless, 
the high yield per e f for t  of 1955 mst be compared with ths low yield per 
e f fo r t  of 1969. In both these years the t o t a l  catch was about the sane f o r  
lobsters,  yet the catch per e f for t  i n  1955 was vastly grea te r  thm in 1969. 
hrrthernore, Fig, 1 suggests that in trcdi t ional  areas of f ishing in Irish 
waters, the yfeld p e r  e f fo r t  has been dropping rapidly in recent years. How 
mch of t h i s  has been due t o  overfishing or t o  ths absence of strong recruit 
year classes i s  unknown, but the problem pose the most inportant questions 
f o r  the manqeaent of lobster ,  possibly, crawfish stocks as  w e l l .  
P r i o r  t o  1940 the annual yield fron the I r i sh  l o b s t e r  fishery remained at  
o r  above 1.25 Ioillion l b s  per  aiunug~ fron 1895 t o  7939. However, during this 
period, the fishery was ent irely one f o r  lobsters alone, and therefore only 
l obs t e r  fishing gear was in use. i! greater nunber of trags mere fished and, 
therefow, a larger  area of sea-bed vas searched. Thus  it nould appear that  
the only means by which a yield o f  t h i s  kind could be revived would be by 
extending considerably the area fished at  present, using traps designed 
specif ical ly f o r  the capture of lobsters .  
Size dis tr ibut ion of the Catch 
Shoe 1957, lobsters  have been exanined f o r  length distribution (except 
in 1961). The percentage frequency occurrence of male and female lobsters  
i n  the catch, f o r  all coastal  naters,  in one em campace l e q t h  groups  able j) 
have been used f o r  the callculation of t o t a l  mortality   able 4 ) .  The 
calculated length f o r  age in lobsters is given in Table 5. 
Nortality estimates hwe been calculated, f o r  males only, as percentage 
frequency loge distribution, and after Beverton and H o l t  , t o t a l  m o r t d i t y  was 
estimated fron the formula$- 
z = K ( P o  -7) 
- 1c 
where ? i s  the mean length and 1, is  the length a t  which lobsters  
fu l ly  exposed t o  capture (LOO = 174.3 and iX = 0.121, Gibson, 1967) 
Table 4 .  Estimates of mortality amongst male lobs ters  from 
1 1957 to 49'70% 
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Table 5 .  Calculated length f o r  age o f l o b s t e r s ,  derived 
from tag re loasas  and recaptures one year later .  

